Abstract
Introduction
The urinary bladder serves as reservoir that alternates between urine storage and efficient urine expulsion at a convenient moment. These apparently simple functions are regulated by a complex control system that is located in the bladder wall, the peripheral ganglia, the spinal cord and the brain. Recent insights into the complex morphological and functional organization of bladder wall, suggest that not only neuronal [1] , but also non-neuronal (sensory and motor) pathways play a crucial role in bladder (dys)function [2] . [3] [4] [5] [6] [4, 7] or myofibroblasts [8, 9] 
One of the non-neuronal cells that is suggested to coordinate local bladder processes is the interstitial cell (IC). In recent years several independent groups have reported the presence of these cells in animal and human bladder (for review see

Materials and methods
Patient selection
The study protocol Table 2 ).
The cells also showed several discontinuous plasmalemmal thickenings, but no clear fibronexus was seen. Intercellular connections consisted preferentially of intermediate junctions although occasional gap junctions were also observed (data not shown). Immunohistochemical characterization of ULP IC revealed the expression of vimentin, ␣-sma, podoplanin and CD10 (Figs 3 and 4). Anti-CD10 antibodies only labelled the upper cell layers. This cell
Fig. 1 Electron micrograph of ULP ICLC in control (A), NDO, (B) and BPS (C) bladders. (A) Many parallel layers of ICLC (arrows) embedded in a dense extracellular matrix (asterisk). (B) Multiple parallel layers of slender ICLC (thick arrow) often in close association with lymphocytes (thin arrow). Note the large intercellular space (asterisk) filled with less dense intercellular matrix components. (C) Fragmented layers of ICLC (arrows). Note the presence of lymphocytes (l) and mast cells (m).
Dense extracellular matrix components are obvious (asterisk). Scale bars: 7 m. U: urothelial area. (Figs 3 and 6 ). 
Fig. 2 Electron micrographs comparing three different phenotypes of ULP ICLC in control, NDO (b) and BPS (c) bladders. (A) The cytoplasmic actin bundles with densifications (D), short cell processes (arrowheads), many RER cisternae and caveolae (C) are characteristic. (B) Mitochondria in the perinuclear area (arrows) and a thin layer of actin filaments in the peripheral cytoplasm (arrowhead) are seen. (C) A rather voluminous cytoplasm with mitochondria (M) and RER cisternae are present. Note some densifications in the actin bundles (arrow) and discontinuous basement membrane like material (arrowhead). Scale bars: 1 m.
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Phenotype of ULP IC in bladder from NDO patients
In bladders from NDO patients ULP IC were still present. However they appeared to be more slender with a broader space in between the cell layers and a less dense intercellular matrix (Fig. 1) . (Fig. 2) observation on electron microscopy was the close apposition of lymphocytes to IC in the ULP, lying in the same direction, and thus creating couples of IC and lymphocytes (Fig. 1) . (Fig. 1 [8] . However a straightforward classification is not so obvious. Features that do not match with the classical ICC are the presence of abundant RER, the numerous actin filaments and the lack of immunoreactivity with antibodies to c-kit and to CD34 [12] . Arguments against myofibroblast phenotype are the absence of fibronexus and the presence of caveolae [10, 11] [10, 12] . Putting together all morphological and immunohistochemical data we conclude that the phenotype of the main population of ULP IC lies somewhere in between that of a typical ICC and a typical myofibroblast, having features of both. Therefore we classify these cells as ICLC, a terminology which has been proposed before [13, 14] .
Ultrastructurally the IC contained in their cytoplasm less actin filaments (with almost no organization in parallel bundles) and less caveolae in their peripheral membrane compared to those in normal bladders. In the perinuclear area several mitochondria and well-developed rough endoplasmic reticulum cisternae were obvious
Phenotype of ULP IC in bladder from BPS patients
In bladders from BPS patients a remarkable loss of organization in layers of ULP IC was noticed (Fig. 1). Furthermore there was a heterogeneous population of interlaying inflammatory cells: lymphocytes, mast cells, plasma cells and macrophages
We [21] and lung [22] adenocarcinomas. CD10 expression in tumour-associated stromal cells has been described in several tumours [23] [24] [25] 
